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ABSTRACT: 

PURPOSE: To enhance the fineness and S/N of a magneto-resistive 

magnetic head having a flux guide which is exposed at the front end 
face of the head and introduces the signal magnetic fields from a 
magnetic recording medium to a magneto-resistance effect element. 



CONSTITUTION: This magnetic head has the magneto-resistance effect 
element of a rectangular shape having the front end and rear end 
along a longitudinal direction and having a width (h) in a short side 
direction, a pair of leader electrodes in contact with both ends in 
the longitudinal direction of the magneto-resistance effect element 
across a sense region and front and rear magnetic flux conductors. 
The front magnetic flux conductor overlaps on the magneto-resistance 
effect element in a range of the width (a) from the edge of the front 
part and the rear magnetic flux conductor overlaps on the magneto- 
resistance effect element in the range of the width (b) from the edge 
of the rear end. The magnetic head is so formed that (a+b)/b is 
within a range of 0.4 to 0.6. The magneto-resistance effect element 
of the rectangular shape having the width (h) in the short side 
direction has the front magnetic flux conductor having the width hff 
in the short side direction and the rear magnetic flux conductor 
having a width hfb in the short side direction and the magnetic head 
having h+ ( f f f-a) + (hfb-b) of ^7iam. 
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(2) 

1 

imrmcomm) 

mi^timi. (a + b)/h*«0. 4ULh. 0. eJil 

r<omizh&zti:mi:timsi,^yv. lo 

mmsnzimt?>--m^\tiibimb. liammi^ 

■/)>(>^a<r>^wx'mim.&tmmm^tm/j:^. huIs 
m^Mzmhf f^^timmmmmii^t. fr 
mkmmmi^i^m<^mx'mmm.mm:m^t 
M^o . mm^ifmzmh fbi^-t^m^com 

^mi^^bimi. h+(hff-a) + (hfb-b) 

imsmsi ^mizi&o^mkw^^^L. 
'tyxmiw^xiii!m%&m)m^(D^ij\ii<r> 

ij-(>^a<Dmmx'msmt&m^m=fbM^j:'o. mi 
M^^:^raitiiih f f t:^ti^m^mm^mf^b . m 
mkm<omi)- ^mh (Dmx'mmm.im^m'f-b 
*) . msum^:fimzmh f b i&wf €.*B^<^f*58 

m^friSrfiii.. (a + b)/h*iO. 4JiLh. 0. 6 
JilTOSffiffllcS)0. *>-:'h+ (hf f-a) 4- (hf b 30 
-b) m Mm&±hl^biimb-th^^'/V, 

imm4] mmmmmwbmimm.mm'f 
bcoMKc^mab mmm^mw- b mimim^m 

^b<r>mKc^^hbmL<^j:-oX^^i>^bmmbt 

mm 1 nms^ 3 m ^-ftiMztmcom^ -y 
<7)m^mm^z■^<^mmmm'ox\>^i, i t ^ 

m'^vh'. 40 

mmiii^-mcr)miiT-^'<m^b^'^x\,^?>z b ^ 
nmbtim^M 5 i^zmcom^^-y v . 

z b imbi-^mminmnme<r)\,^-rh.i)^zm 
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[0002] 

si-fktcffiK ztuzm^kti^muB'nm^mcriM 
fs.^-yYmmiwmm^tix\,^?>, zcotci^. tm 
m<^mmmizm^^i'. fmr^x^^znixi^m 

[00 03] iiOi-p^MR^-y h'«5t>. 

mmm^ mr. uRm^bmrth. > *j^A->yr 

|*I(C»^>^l,-CE^'\'y h'COifeWciltlit^V^FGM 

ttr.imfiil. 5S{CMR^3i:=J-^;M*ij* 
tixjtlls (a) tc^-t-^yj^-^'^r^'-^Tt, 
-^l-K 1 2 tffil 2 ±Tffi^S/--'I^K 
11,1 2Pa^cMRST3*^'i^B$i^Sii: tic. ±T 
affii2, i4St3^;n 3**lsa§ii/;08 (b) 

[0 0 04] FGMR^>y h"C-{i:, 08 ( a ) , 

(b),ia9(a), (h) iz9rrfXoiz.mmmm 
mb nmti m%'\ >y h co^m e tfr 7 ^ >y ^ 

^ K (OTm^f^s) 2 a<7)5fe«a5*f|tlii-r^ h t t(C. 
fr79-y^'XXf'f H2aO^»*fMR«^^3c7)A^^ 
|6l{=T&-pitJSaPt«=5ro-ri.^l., <r<0lii7 7«y:^X;«r-Y 
H2a{i;. i: i: ttc, MR^^3i: 

m^mzm^^tixmmmmiii^7*>(i>m^m^t:i^ 
w MRm^FsiizmK. miz. uRm^FscommizM 

:5r o T M Rm=F 3 i: JKaWtCJS^$ tlti^y 7 -y 7 
K 2hmfS.^fi. X'thfin^«r) 

m^wSRAmRm^3imm-hi^\,zLx\^h, mr 
Si's mm-h^nwm^zii 0 mrs^s cojsjsyg^: 

'?-OW^tC^^l.fiait«Si8a, 8b^:frt-C-fe 
[0 00 5] ic^idtC. FGMR^-y FT-ii. MR^ 

^3*qism^7h'o5fessiS6icEai-^, y^v^xij 

-^K2a, 2bi:MRf|^3*<«^fl*l«6iS§ixTV>^ 
im^Zbti<^tlb^j:h, 

[0 0 06] a^Jt, n^Arbh\,Z. 09 (a) tCS^f 
J:9t. MRS^33lV75«y:?:^;<f-f H2a. 2b{4 

19. MRS^3s Vyv9Xi]^ K2a. Ihcom^lT 
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[0007] 

1,12. xi±mmi, 5i:mhxm'tm. zm 
m^i^-ju F 1 1 , 1 2Ximm i , 5 <^mt 

y}^(r>9ifm6i>zmaiLxLtd:Ltt<s>^. cojt 

I. 

coo 08] ttz. MR^^3±(CS:hi-CffM§n^7 

a/^XiOMSt^i.tv^^r=w*s. sic, 
^ H 2 a , 2 hoimk'^^^mm^timifht > 

[0009] *f|BJ{i. ±teOtie*^JcomiI.*icJg;:^T 
[0010] 30 

^m\zm%^mbmu^^L. m^umzi^hi 
x'mim^mi^n=Hn¥:^ii\^<m&i,zmm-t 

wt . mmmmt-m b <r>^x'mmsmmi 

(a + b)/h«»-0. 4jy±. 0. e&Tco^iZhl 
Zbi'I^Wltt^m^'^-y}<l,zX'>Xm^-^il. f^2 40 

^T-Biiiaji^tii^ms^^i: s>5: ►? , -mm^i^mz 

♦ah f f Sr*-rs*B^ttcOBffiaS^#:i: . msimm 

mii-hmbcomximmmmmm^bmxc*). m 
sSM^umzmh f b $-w-r5«?^c7)^js«^f(5t ^ 

liBi., h+ (hf f-a) + ( h f b - b ) A*?/^ mJit 

±h^zbimLt-rim^^'/Vizx-oxmi^ti. so 
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miz. ^^irmz&o^mmumm^L. m^ir 
ifiitciih ^h^mmm^mskm^ b.-^y:^ 
mirm.x'mmmmi^^m-ijmmm 
izmkth-M<r>B\tiifmb. m^^mmt-^m 
a mmxmmm.tKm^m'?' t «^ "5 , Btrie^^:^- 

|6l(ci|gh f f ^^t^^mkcrimm^i^b . Mitm 

mim-'^mbc^mTm.mmMm^bm^ 
•9 . mm^miz^h f b ^^-timB^mmm 

Wbmi. (a + b)/h*<0. 4J.:JI±, 0. eUlT 
Offifflt* "3 . i'Oh + (hff-a) + (hfb- 
b) *<7Mm^UiS)I.C:t$:#ai:t-|.iam^>yKlc<J: 

t 0 4i a t tmmmi^ b wsumm. 

KS!l*«i=- fc c^fi^S: *3 11 b t t < ^5: o T V % 5 i t $• 
!mSi:t-|.^lJ!)S^3:7)fgBB<7)v^-m«<iei!Oia^ 

^vVizi^xm.^tL. msiz. mi^itatvmm 
mm^mm'Fnfi^mmiz^in^mmm 

m-^x\>^izb mwib-t^^ 1 nsMA cr>m<r)\>^ 
-fiiMzMm^^m^^v i'izX'^xmj&^h. ^6(c. 

m^. im3\\iiLmm<o±izhi>zb^mb-ttmi 
T]m^6(7)^Mff)u-rtii3HZ3sm<^m^^'y nzir>x 

[00 11] 

mmm'i^m^mc^mhb. m,mmm'f<7) 

^1jmzi&d^^bmmJ^Wb<D&^j:*)^&b. 

mmmmf'co^^miz^dmmbmm^ 
<^m^j:*)mhb<r>mi<z. 

0. 4S (a + b) /hSO. 6 

[0 0 12] tr^. i&m.imm^^^mm^iji^cr) 
mhb, mm.tm^m'Fffym&bmmmi^bcom 
^ oisa t . m^m^uj^commMm^comh tfb. 
mmm)m=FmmbikmMmwm^x^«^h 

b . m^^1f\^<otkmMmi^coi^h ihb i^tm 

(rm^1jl^<r>mh+ (hf f-a) + (hf b-b) 

[ 0 0 1 3 ] St . ±iecr)M:ft-^ i: 4) izmtcti^ i tc-f 
fiii^, (a+b) /h*<o. 4JiLfc. 0. emrco 

^iZhO. 3{i»Oh+ (hff-a) + (hfb-b) 
*^7;umiy±S)SJ;^tCtl.C:ttCJ:'), Ap*iHt|tn 
±.t?>, mz^ ±IE-Ca = b(50tS*^ Ap*igt>±# 
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mm t mmmmm'i-^iiii<r)^am<mm t 

^}it,zx*).fs&it)ma^ti.m:T(r>mM(mm^~ lo 
[0014] Miz^ ^\iiiLmmco9vm<Dmm tmm. 

^m^h'^'n&co^±Hii}^lZtffiX'^^, CinicJ; 20 
[00 153 

immm] <xtz. mm^mib^^tf'^^w^erms&miz 
( 1 ) ^%m<omimnzgi<i y 5 -y hsm r« 
mm. ^m(^m&mizmyy-/'?x^^ ksmr 

[0016] mz. 06(d) ±iBa^^-!' Foa 

*>, MR#^-10 3ai^7^'y7;^;^^ H102a. 1 

0 2bm^^tit:mmmt:irrr'^mmx'f)*). m 

7 (d) l±. He (d) ilBiM0T-J)S. t 

tz. 01ii06 (d)<oill-lll iSBrffitcffll-rs. H 

^KJIf«j2 0 0A(7)NiFeM*>;^=5r'l.. MR^^IO 
3 U±m 6(d) tc^l- i d . -fe yj^^JS S A 
-CMR^i^ 1 0 3 cr>9^:}j^cr,mm^zimtl--M(^ 
5l!±Jt«l§l 0 8a. 1 08b*iJ^Bfe$ixTV^i., gitb 
LmiOSa, 108b«05t4fgS»O^fflfcMRS^l 

0 3<r)^^^(mmm'^xis*). ^iz. T-mm 

[00 17] MR#^103tLT. I2I2K^ 
N i Fe*^<^^rl>ii:^tt®l 2 4c7)afflKTa 
^*^^>^S^Hltt^mfl 12 3 IrtfrtTNiFeCr^NiFeRh 50 
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^*^^>^rl.SALl (Soft Adjacent Layer ) 1 2 2*^^ 
m^-^ixf^M Rf^=F 103$:ffll^|.^i:fc ^mX'Si i . 
^rt3. ±EMR?g^ 1 0 3l4l8EMi^wPFiP?rM?ii-^ 

mmi 2 i±.m^^tix^^h. 

[00 18] l02aimR^^l03c^M^t\^k- 
m-^l3mz^^l5 0Mmt:tl. MR3|^10 3c7)m 

^:firiiijfc-grrs:^itiitc1@h f f i^immwy 

^ H 1 0 2 al±. Wm.&WX'him^5 0 0 AcON i 
Fe|i*»<i,>5rS. l}j7^'y^;^^!f^K102a<^ife«a5 
ttfiS^'^'y Fc05fe4SiB 1 0 6 tSJil LTiK^ie^m 1 

oitnmt. myyy^x^-i fi 02atfD^^ggi5 

MRSg^^l 0 3c7)5feSgg(7)gi*»4>i|ia<7)iBH-C'Tll 

^^OiteiiW^:frftS-a-TMRS^10 3ta^:*). MR 
f^T 1 0 3 i: K^&<){clS-& tr V ^ § . 
[00 19] 1 0 2b(i:. MRsg^ 1 0 3<!0*^:6-|ait 
H8rf?.5^J<tIfc«gl 5 0/zm^*U. MR^^-1030 

^^:^iioi:-H:ti.:^r6]{c1ih f b$-*-ri.^J^«of^ 

yy'v9Xii^ F (t*iS^^#:) ^^^v^-^ 
F 1 0 2 b M R*^ 1 0 3 tfO^SSSB-T) 

iS*»(^i|ib c7)SgHT^0^(^:^l&:ft-ft§-tfTMR^ 
^103t«^f). MR«^ 1 03tai^6tltCiS-^LT 
V^&. f*7^-y^':^;y'f Fl 02bi7)f^Sa{4df^.yr 
<7)5gfcll<?5:*rtSl£LTV^|,. f^77'y^':^;!y-f Fl 0 

mSilOSa, 1 08b<7)±^^•r'<.■Cf^o•CV^|., 

[0020] jjeoMR*^ 1 0 3 Sr*-ri.?am'\7 H 

Tfi. MRSg?-10 3S:aiSi-*<I^5B!^tJ:OMRSg 
^ 1 0 3<?)6S^tS;p*<^'flrf SiOT\ MRS?^l 0 3 

«ffil08a, 1 0 8b2r:frLT-feyxmSEI sS-S 

mz. ±iBco^A..y Fcr)o*>, MRSTi osm/y 

3 y^Xif^ F 1 0 2 a . 10 2 h<r)mmzmZ'O^^X 
06 (a)~(d)ai^07 (a)~(d) 2:#H§L^: 

[ 0 0 2 1 J * i*. iffiMi*««±tCN i F e li^X^N^y 

^'#tJ:"?«lSLT^'?^'-->'^^L, 08 (b) l,ZjFct 
Tg5«OB5^£^-;PFl 1 l$rJg)etf.&. ig^v^t. m^=y 

~)i'Y 1 1 1 -^mtLxmrn 1 2 1 ^j^BSUcm. h 

6 (a) t^tJc'PtCs ^yfl 2 1±tcN i FeM& 
X>'N'-y:?^(=J:"?mLT>'N":^'--y^L. ^J^tOM 

R^Tl 0 3$'je^-ri,. 

[0022] <)i:V^-C% AuJi^l^JiCu^Sr^^fiKL-Jt 
1^, 06 (b) fc^J;9fc, >'f:J'-^y/L. ^VX 

ffli^sA^•R^•eMR^^l 0 3ioft#:^[6]<ows!ggi5fc 

gfttL. URn=?-l0 3<r>^1jmzmo^m.i:t&t 
t®«1-5?iaiL«flil08a. 108bi&Jg^S, 
::tT.'^c05iaiLmfiil 08a. 1 08btMR|g-?l 0 
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[0 0 23] ^iajL«ffil 0 8a, lOSbtMR*^ 
7(a) iZTjktX olz. U'Jxh-^X^ 1 2 60^ffl(i 

mmw.iizm'oiL'oZK^i,. hv^t, sjKi io~i4 

0°C-QlNmm^'€o:itt,zX <0.m7 ( b ) t^-f J; 
d kv';^ h v;^:? 1 2 6^0|*H^CT-''^•1&tt»tS. 

[0024] 06 .( c ) c^-f J: d iz. ui^x h 

•7X::7 12 6lz£-:S\/^X. ArcnryX^TffXim^ti 
h'^'fX-yf-y/tJ;'), ?lEiJL®ffil 08a, 1 08 10 
bt, MRSi^l 0 3<O5taa5S:)i^Lt:x-y^yi/-t 
I.. CltfOt*. 117 (c) (CS-fi^tC, Arc7)7-7X 

^tL?>t:if>.m&^tvf::3WL9mi0 8a. 10 8b 
at^MR^i^l 0 3(r)^^cr)mim\\ *>o5tS^gE(7) 
SiffltSPj^-x hv;^^ 1 2 6<7)T->"«jg4^t-^L.:tT 

[0025] mz. H6 ( d ) Sl^07 ( d ) lZ7jk-tX 
^tc. MR^^l OS^M^U-Cl^iiSrJg^Ucf*. 

S€Mi;i±tcN i F ^mx^^-ymizx 'o^b^lx^^^ 20 
--y^^L . my v -/^xha k 1 0 2 5 -y 

Kl 0 2bSrJ^^-tS. f^ft. 157 5 7 ^'X 
H 1 0 2 a&lXf^75 •/ K 1 0 2 b tfeS 

LT*e^ii5r?^j*LJtf^, *giMi«±tN i Fe|i$;^A- 

1VY\ 12^m^'tlb. 08 (b) c7)MR^>y F<7)A 
[ 0 0 2 6 ] <>:tC. ±|£MR^'y H^OffitiT^^kA p tC-? 

^''^xm^bf^mMinmth. m&zii\-^xai. h. 30 

h, hf f, hf b^a'=?^'fk;§-tfclS^^-y h'^f^^ 

FiO^ftitf. MR»^Ji[§tm=0. 0 1 
IJ75-y:?;^Xf^KJI$tf f=^77-«/^;?.;^'f KJi . 
§tfb = 0. 05/xm, ^S^j^-;^^'i[§tsu = t 
s 1 =2;um. d?-^-y7°BGl=G2 = G3 = 0. 1 
mfciSSL. MR^^l 0 3l,Z-\tll^yJ's^TXl,Zj:>f)J^ 

■i rxmum^^tit. tti. m^ssmmm o 7<d 

^t^bbX. t ■ Br=168Gjum, m.^\:^m= 

0. 0 6MJtHZ^A^L. m^f^blXX^-'»if= 40 

0. 0 8//mtCfaSU!t. ^rfc. tfiJK^f2IIJK«cl0 

[00 27] -e^oiBi^striaB-iastc^-r. 03 

ti, 77>y^';^;iy>f H10 2a, 1 0 2 b£7)«:5:0i|ii: 
MRS^ 1 0 3i?)*f«@OJt ( a + b ) /hlC^tt^S 

mmS^*)X'mLti ( a + b > /h^^-r. ^rtJ. »5r 
Oda, b{±^U<U3t. 50 
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[0028] P3EJ±MR#^ 1 0 3*«fCOM*^:fi-I«0O® 
hA52, 2. 5&^/3/xmc7)#^H■o^,^T^T-5Jt. 
«SmtcJ:flli\ h*52, 2. 5ai/3^tm<7)ii^tt 
(a+b)/h*>'0. 4-0. 6<7)^(Cffifii:^'ftA 

0. 054/<S2cm(h = 2/zm). 0. 05;uQcm 
(h = 2. Sum) . 0. 048juQcm (h = 3A< 
m) t^n^tltz, 

[0029] MAlt. mm^kyy-v^X^^ HI 02 
a, 102bi:MR#^103^-^a^)JtMR«^£7)« 

^:^|fil<7)^fgh +(hff-a) + (hfb-b)(C« 

mBmx'mixfzm.mcLi:> (//rjcm) &.t^l. 

8l«|{il8JBSiSfOT'«t-th+ (hff-a) + (hf 
b-b) (/zm) SrS^-f. 

[0030] m&\mR^=^ 1 0 32|s:»C0M#*[fiI«i|S 
h*«3jwm«#^toV>-Cfi=-?:t. pjSSftt itltf. 
h+(hff-a) + (hfb-b) 1fi5 umii^hM^ 
(CAp*^a<^-?-CV>§. /L-?-7//m-C'0. 048;u£2 
cm\,Zi&r:S%. 1 um^X±.X'\m-%m.0 . 0 4 8/<Q 
c inters. 05Ji. -tryxmsJi s tS^-rsffitn^-fli 
Apcora^Sr^nt^ttHT'J)?., iM<iiiJ^i{S')-C'« 

sti/tEiii^-fbAp (;uQcm) ^^L, mmm^u 

&'OX'mLti^yx'mmi s (mA) ^^-t. 
[0031 ] iiSEJi. a&lA'bt:-?(,^T, a = 0. 5*t 
m/b = ljwms a = 0. 75i<m/b = 0. 75/i 
a=lji/m/b = 0. 5 //mOSocOM^^-g-fcHirl: 

xmSlI sm-?-13mAT'Ap*<ft;^ilS:^lL. a = 
0. 7 5j«in/b = 0. 7 5/imC0:*^t'?-O«±M*>' 
Wci>±t<^j:^. 0. 048/tficmt=5:S, 
[0032] ULhO J; 0 *^B^i7)^Sfe0^JfcfMl.m 
'^■yHtfcV^T. 7 7-y:7X;i5r^ HI 02a, 102b 
I? l|§ i: M,R^^^ 1 0 3 0*«M<7)it ( a + b ) / 
hJt'O. 4W-h. 0. eUilTiOffiilfc L. ^V^{±fi2M>' 
^77>y:?X;<;''f HI 02a. 1 0 2btMR^^ 1 0 
3 S:-^i6f^MR3^^gP<7)ffl#:S-|S]«0^(ih + ( h f f - 
a) + (hf b-b) ^:7 fimmJbhXo\Z-thZb 

(C. Bff77 7i5'X;ir-^ H 1 0 2 ai;MR?g^ 1 0 3 tcO 
a^r^ilat. |^77-/i'X;«r>f H102btMR*^ 
1 0 3 i: OfcS: 0 H b L V ^ t # A p ^ < 

[ 0 0 3 3 ] * hiimmzMt. ?iaj L«S 1 0 

8 a<r>9iM^<mmb MRfg-? 1 0 3*«JOjfc4!gg|5i7)iS 

m^^it-^yxm.shm^cnm^mt: 

mt. ^ky^ y^^XjtfA HI 0 2bA«?ltfJLm«Sl 0 8 
h<r)±.Hzm-^X\^h<r>X. ?iajL.«ffil08a. 108 
b&rXMR#-?l 0 3**0±lCS^S|trat/^77 -y 
HI 02a. 102b<OSI|<OlKS:«4^.-rC:t 
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8a, 1 08b£/)5fe5SSEco^ffiSr7'-^>-JF^^i;-tl,^i; 
[00 34] Jgt:. ^\iiiL'miOSa(7)9cm<nm 

hit^mmh. 5iai Lie 1 0 8 a^MR«^ 1 0 3 
Rtg^ i 0 3**05feSiSI5*«Bji|fc=5:S(7)t\ tftH-^i? 

( 2 ) ifmi<n^mm\,z^hyy^y9Xii4 KMMRSH 
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